Rosa roxbunghii Tratt belongs to the Rosaceae family, and the fruit is flavorful, 17 economic, and highly nutritious, providing health benefits. MYB proteins play key roles 18 in R. roxbunghii' fruit development and quality. However, the available genomic and 19 transcriptomic information are extremely deficient. Here, a normalized cDNA library was 20 constructed using five tissues, stem, leaf, flower, young fruit, and mature fruit, with three 21 repetitions, and sequenced using the Illumina HiSeq 2500 platform. De novo assembly 22 was performed, and 470.66 million clean reads were obtained. In total, 63,727 unigenes, 23 with an average GC content of 42.08%, were determined and 59,358 were annotated. In 24 addition, 9,354 unigenes were assigned the Gene Ontology category, and 20,202 25 unigenes were assigned to 25 Eukaryotic Ortholog Groups. Additionally, 19,507 26 unigenes were classified into 140 pathways of the Kyoto Encyclopedia of Genes and 27 Genomes database. Using the transcriptome, 18 candidate MYB genes that were 28 significantly expressed in mature fruit, compared with other tissues, were obtained.
at 58°C for 30 s, and 72°C for 30 s. The expression levels relative to the control were 136 estimated by calculating △△Ct and subsequently analyzed using 2 −△△Ct method.
137
Microsatellite detection 138 The program MISA (http://pgrc.ipksgatersleben.de/misa/) was used to detect 139 microsatellite repeat motifs for each unigene in order to understand distributions of 140 microsatellites (also known as SSRs) and to develop new markers in the transcriptome of Page 8 of 27 141 Rose roxburghii. The number of core repeat motifs in mononucleotide, di-nucleotides, tri-142 nucleotide tetra-nucleotide, penta-nucleotide and hexa-nucleotides was counted.
143

Results
144
Illumina sequencing and sequence assembly 145 To identify more genes, RNA-seq of different tissues, leaf, stem, flower, young fruit and 146 mature fruit, was performed with an Illumina HiSeq 2500 ( Fig 1A-F ). After trimming 147 and quality filtration of the raw data, each tissue was represented by an average of 31.38 148 million reads. A total of 470.66 million reads were obtained for all five tissues with three 149 repetitions. Total reads per biological condition are showed in S2 Table. For each sample, 150 86.21% of the reads could be mapped uniquely. A total of 212,534 transcripts were 151 obtained by assembling clean reads using the Trinity program, with an average GC 152 content of 42.08%, an average length of 1,077 bp and an N50 length of 2,085 bp. 153 Transcripts were further clustered and assembled into 63,727 unigenes. The unigenes 154 were all longer than 200 bp, with average and N50 lengths of 995 bp and 1,895 bp, 155 respectively ( Table 1) . Of the 63,727 unigenes, 78.03% (49,727) were longer than 600 bp 156 and 56.07% (35,732) were longer than 1 kb (Fig 2) . In addition, most unigenes (60,901) 157 had a length of less than 5,200 bp (95.57%) (S3 Table and Table 1 ).
158
Functional annotation of unigenes 159
To obtain sequence information, GO, KEGG, Nr, Swiss-prot, and Eukaryotic 160 Orthologous Groups (KOG) databases were used to compare 59,358 (93.14%) of the 161 63,727 unigenes using a BLASTX-based algorithm (S4 Table) . Swiss-prot and Nr Page 9 of 27 162 contained the most homologous unigenes, at 55,118 and 55,151, respectively. In total, 163 3,284 unigenes were annotated to all database ( Fig 3A) . Comparative approaches 164 effectively found differences and similarities among different species. Nucleic acid 165 sequences from Rose species, including strawberry, apple, and cherry, were aligned using 166 a BLAST algorithm-based search of the Uniprot database. We found that strawberry was 167 the closest model species, followed by cherry and then apple, with the numbers of 168 unigenes similar to those of R. roxburghii being 30,577 (47.98%), 20,105 (31.55%), and 169 17,677 (27.74%), respectively ( Fig 3B) .
170
There are three GO categories: biological process, cellular component, and 171 molecular function (S5 Table) . Category "biological process" consisted of 20 functional 172 groups, with the major groups, metabolic process (56.56%) and cellular process 173 (54.02%), having the same and higher numbers of annotations, respectively. For the 174 category "cellular part", 16 groups were predicted. Cell, cell part, and organelle were the 175 three major groups. For "molecular function", binding (49.02%) and catalytic activity 176 (46.01%) were the dominant groups, followed by structural molecule activity (14.89%) 177 ( Fig 4) .
178
A total of 20,202 unigenes were identified using the KOG database (S6. Fig) and (11.81%), carbohydrate transport and metabolism (11.70%), energy production and 184 conversion (11.67%), and intracellular trafficking, secretion, and vesicular transport 185 (11.29%) were almost the same. In addition, lipid transport and metabolism represented (37,545/63,727). In total, 20,321 unigenes contained one kind of SSR (54.12%), and 226 8,757 contained more than one SSR (23.32%; S11 Table) . In total, 5,275 (14.05%) SSRs 227 were present in a compound formation. Transcriptome types of SSRs, from single 228 nucleotide to hexa-nucleotide, were abundant.
229
Among the identified 37,545 SSRs, repeats having mononucleotide motifs were the 230 most abundant (19,589, 52.17%), followed by di-nucleotides (11.504, 30.64%) ( Table 2) .
231
The most abundant motif was A or T (18,855, 50.22%), followed by AG or CT (8,055, 232 21.45%) ( Table 2) . Among SSRs with tri-, tetra-, and penta-nucleotides, the most 233 abundant types were AAG/CTT (2,189, 5.83%), AAAT/ATTT (141, 0.38%), and 234 AAAAT/ATTTT (19, 0.05%), respectively. The hexa-motifs AAGGAG/CCTTCT and 235 ACCTCC/AGGTGG, were the most abundant types and were equally present (7, 0.02%)
236
( Table 2 ). The repeat positions of the SSR types were analyzed and ranged from 5 to 121.
237
Most SSR types were repeated more than 15 times, at 19.01% (7,136), while those 238 repeated 10 times were 17.10% (6,422) (Table 3) . Except mononucleotides, the repeat 239 numbers for most SSRs ranged from 5 to 12 (9,612, 75.9%), with only small percent 240 being repeated more than 15 times (1,177, 9.3%). In present study, a deep RNA-seq analysis was conducted on five tissues, and a total of 312 469.5 million reads were generated. In total, 63,727 unigenes were obtained using Trinity 
